Macrophages are important to the immune system: they are the main effector cells in the innate immune response and are also indispensable in adaptive immunity because they process antigen, secrete soluble factors, and guide lymphocytes in their essential recirculation. " 14 THP-1 (a monocytic leukaemia cell line), U-937 (a B cell lymphoma cell line with monocytic characteristics), K-562 (an erythroleukaemia cell line with pluripotential differentiation abilities), and HL60 (a myeloid cell line) were cultured in RPMI 1640 containing 10% fetal calf serum, supplemented with 4 mM glutamin, 10 U/ml penicillin, and 0-1 mg/ml streptomycin.
Peripheral blood monocytes and cell lines were stimulated for 0 5, 1, or 2 hours in RPMI medium containing 100-500 U/ml interferon y, 10-40,ug/ml lipopolysaccharide (LPS), or 5-20 nM phorbol myristate acetate (PMA). Immunocytochemical staining of the cells was performed on cytospin preparations, which were air-dried, fixed in acetone, and stored at -20°C. FIXATION 
PROCEDURES
Most of the tissues were obtained from surgical procedures in our own clinic (Surgical Department, Free University Hospital, Amsterdam, The Netherlands). Some of the specific histiocytic lesions were kindly provided by Professor H Kerl (Gratz, Switzerland) and Dr M Santucci (Florence, Italy). Part of the tissue was snap frozen and stored in liquid nitrogen. Frozen sections (4 ,um) were cut, mounted on poly-L-lysine coated glass slides, dried and fixed in acetone for 10 minutes before performing immunohistochemistry. Other part of the tissues were fixed in Sensofix (Sensomed, Beuningen, The Netherlands), sublimate buffered formalin or formalin, and embedded in paraffin wax. Sections (4,m) were cut and stored at 4°C. Before immunostaining, the slides were dewaxed in xylol and rehydrated in a graded series of ethanol. IMMUNOPEROXIDASE 
STAINING
For immunohistochemistry, a standard twostep immunoperoxidase staining procedure was performed as described before.'5 To improve the staining results of 3A5, the formalin fixed tissues were preincubated with 10 mM citrate buffer (pH 6) for 5 minutes at 720 Watts in a microwave oven. Frozen sections and material fixed in Sensofix or sublimate buffered formalin needed no additional treatment. Isotype analysis was performed using isotype specific peroxidase conjugates (Serotec, Oxford, England).
For double staining the slides were first stained with the first monoclonal antibody by the two-step immunoperoxidase procedure using 3f3 diamino benzidine tetrahydrochloride as a substrate; the second monoclonal antibody was visualised by the alkaline phosphatase method, essentially as described. '5 16 Results The hybridoma supernatant fluids were initially screened on frozen sections of human tonsil tissue and selected for specific reactivity with tissue macrophages. The selected antibody (3A5) also stained macrophages in paraffin wax embedded material and proved to be of the IgG2B subclass. reactivity with 3A5: the large cells stained strongly, but the smaller cells were only weakly positive or lacked the 3A5 defined antigen. The other cell lines (U937, HL60, and K562) did not react with the monoclonal antibody either unstimulated or after stimulation with several activating agents.
Diseased tissues
The distribution of the 3A5 defined antigen was investigated on a large collection of pathologically changed tissues ( antibody (fig 4) . However, the tumour cells in histiocytosis X and in the different variants of malignant fibrous histiocytoma lacked the antigen. Mast cell disorders-Reactive and neoplastic mast cells in almost all cases (urticaria pigmentosa, cutaneous mastocytoma, systemic mastocytosis and malignant mastocytosis) stained, though the staining was much weaker than in macrophages and histiocytes. Epithelial disorders-In sialadenitis, adeno-* lymphoma of the salivary gland and hyperplastic polyps of the colon, 3A5 stained only macrophages and histiocytes. In contrast, KP1 showed reactivity with epithelial cells in * these disorders, as has recently been described.10 a ; i ' a ' . Ñ~~~J -4 3 Figure 6 Immunohistochemical double staining of macrophages in a reactive lymph node, first incubated with 3A5 (brown), followed by PGM-1 (blue 
I
.j reactivity in this sequential staining method, it seems that part of the KP1 antigen lacks a specific structure that is necessary for 3A5 recognition. Apparently, these KP1 positive, 3A5 negative molecules are variably present within the different macrophages of lymphoid tissue. As the 3A5 defined epitope is most strongly expressed in the more differentiated cells and its expression is not influenced by various activating agents, 3A5 may detect a differentiation rather than an activation molecule.
In immunohistochemical staining patterns 3A5 shows remarkable similarity with the macrophage-restricted anti-CD68 monoclonal antibody PG-Ml.12 Double staining experiments on tonsil and lymph node sections, however, indicated a small population of paracortical cells with dendritic morphology, not reactive with 3A5 and still PG-Mi positive. In contrast to 3A5, PG-Mi does not stain normal or reactive mast cells.'8 Therefore, both monoclonal antibodies apparently do not recognise exactly the same epitope.
Like KP1 and PG-Mi, the 3A5 defined epitope is resistant to routine fixation procedures, which makes it very useful for diagnostic pathologists. Moreover, 3A5 does not react with undifferentiated tumour cells other than those of histiocytic origin. The fact that histiocytosis X cells did not react can be explained by the fact that these tumours are derived from Langerhans' cells, which are also negative with the monoclonal antibody. No reactivity was observed in tumour cells of the different types of malignant fibrous histiocytoma. In spite of their name, however, the true origin of these tumours still remains highly controversial. 19 20 Our findings support the idea that (at least part of) the malignant fibrous histiocytomas show no histiocytic differentiation.
These data led us to conclude that 3A5 is not only a highly specific marker for macrophages, useful in discriminating monocytes and macrophages from other cells of the mononuclear phagocyte system, such as myeloid cells and dendritic cells, but that it may also be of great value in routine diagnostics to distinguish histiocytes from tumour cells and for typing undifferentiated malignancies.
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